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Executive Summary

The Montana Department of Transportation (MDT) dewed a public road information system framewonk fo
approximately $823,000 (see Appendix A). The Gldbagitioning System (GPS)/ITS framework allows:
« Montana counties to use the data for the 911 emeygesponse systems;
* Montana counties with road inventory data colletggstems to utilize this data for validation apdating
their systems;
 The Montana State Highway Patrol to use the datthoproof of concept of the Automated Vehicle
Location system (AVL).

Project Scope and Objectives

Background
There are approximately 74,800 miles of public mexthe State of Montana. About 62,800 milesvathin the
jurisdiction of county, city, and federal governrten

MDT partnered with the Montana Association of Caem{MACO0) to collect GPS spatial data and coorgigan
select roadways. Thirteen counties participatatiéndata collection process.

MDT Research, Inventory and Mapping (RIM) sectinrhie Planning Division provided quality control data
submitted. Personnel from the Information Servidadsion provided training, hardware and softwargration,
and the data management resources for project ingpitation.

Project Objectives

» Develop and implement a standard framework for daliection, storage, and retrieval of public road
information.

» Develop a memorandum of understanding (MOU) betwWéBi, MACo, and local governments. The
MOU defines the standard frame work, the ruledifet-time data collection, and data maintenante the
future. (see Appendix C)

» Provide a central repository for public road datastate and local agencies.

e Cleanse and incorporate collected data into thewtde GIS-T framework.

» Document issues and resolutions with cooperatitnweden public sector agencies.

» Document lessons learned.

Issues and Resolutions between Public Sector Ageesi

MDT

= Groups within MDT were reluctant to support thejpcd due to accuracy concerns of the newly coltkcte
data, the collection methods, and the impact ostiegi data. Agreements with the groups were deeglop
to protect historical methods and data. Integratibtihe new data with the historical data was askird on
a case-by-case basis.

= Due to the size and scope of the project thereanasof distancing from the project in case itddi The
groups were invited to participate in the projeoti helping with training to assisting with the @X2
processes. The groups had a vested interest iess1by participating throughout the project.

Transportation I-team
= The I-team wanted counties to be paid for theistaxj data. Group discussions determined thatiegist
data sets were collected using different methodetod his put these data sets outside the scoghesof
project.
= The I-team wanted assurances that the data calleciddd be used in the state transportation modBIT
proved that the new data model can be used by B @llection process.
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MACo
= MACo lead in helping overcome any issues with thenties. MACo’s support reduced skepticism of the
project.

County Commissioners
= All county commissioners needed to support theqamtognd trust MDT as the lead agency. MDT
participated in county conferences to address punssand concerns. The counties needed an inveatory
roads open to public travel.

The issue needing addressed was, “did the countigsMDT to follow through with what was being
proposed?”

MDT has used GPS collection methods since 1997. Ni®dd@ned to the county concerns and addressed the
concerns within the project.

MACRS (Montana Association of Road Supervisors)
= MACRS wanted every detail about the road collectédough meetings, this was shown to be unrealistic

Lessons Learned
MDT
= How was the data going to be efficiently collected?

The software developed allowed collectors to col&@eS coordinates utilizing historical data
which helped correlate the proper attributes withroad data. Three road ids were available for
collectors. The first was the id used by MDT, teeand was the road id used by the county, and
the third id was the local name of the road. Thésted a translation mechanism between MDT
systems and the county systems.

= How was the data going to be integrated with theectt MDT systems?
MDT has a Linear Referencing System (LRS). The i&&mile post offset system utilized by
MDT management systems. This system is easy teatalhta for because it doesn’t require
sophisticated equipment.

= What guarantees that the data was correct?
This project spent a considerable amount of timgumlity assurance and quality control
(QA/QC) to guarantee the new data was accurateegtance was achieved by showing the data
against aerial imagery.

Transportation I-team
= How would the data be transformed into the statesjportation model?
At the time the project started the state trangpiort model was in its design phase. Collecting
points with three different ids, work created by amethod can be utilized by the model. The final
state model centers on ESRI's UNETRANS model. MPdvjaed data for this model.

County Commissioners
= What guaranteed the data would be accepted?
Historically, the counties submitted their roadadt MDT via paper maps and cad files for the
gas tax payment system. Some roads submitted diguadify as open to public travel. The GPS
units were mounted on vehicles doing the data ctbdle. This validated that the data being
submitted was on a public road.

Counties
= MDT established a FTP site for data submissionsaldequent cleansed data. The data submissioa to th
ftp site is secure and only the collectors can subata. The data collectors were trained to badkef
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data daily. This allowed for the possibility to suibthe data by mail if necessary. After countyedats
collected and the QA/QC was done, the data wassitepidback on the ftp site for the county to review
Annually, MDT places updated data on the ftp gtetiie counties and other agencies to use.

= The county commissioners learned that good datealoes not make a GIS system. This project was a
data collection process that allowed each agenogédhe data in their processes. Some counties wer
disappointed that they did not receive a polish&sl @ata set that would meet their particular bussne
needs. That was outside the scope of this projéet.state transportation model will pursue a s
transportation system for the whole state.

Innovative financing or procurement and/or public-public partnering techniques.
= MDT and MACo partnered together to achieve a comgmal which produced a cost effective project.
GPS data collection done by the private sectorstémdun three times more expensive than this ptoje
cost. The counties and MDT absorbed some resoosts o insure a successful project. Some of the
counties had GPS projects that were not succemstliCould not afford another failed attempt to irtoey
their roads.

Everyone realized a good road inventory was neebleel benefits collecting data in a common
methodology is still being realized. Data can nanelsily shared between bordering counties. E911
systems can now integrate between counties.

Conclusion

This project was very successful and impacted thieeestate. The counties participating in theaxtibn process
have a common GPS methodology to collect their dad. MDT has a complete inventory of roads opguublic
travel using the same methodologies. The statspatation GIS has data from MDT and counties éat a single
state GIS data set. The key to the success obthject was the work done getting all parties oardowith the
project.
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Appendix A

MONTANA DEPARTMENT OF TRANSPORTATION

INFORMATION SERVICES BUREAU

Statewide GPS
Project Development

Revised April 23, 2002

Prepared By

Information Services Bureau
and Road Inventory and Mapping Section
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Introduction

The Statewide Global Positioning System (GPS) etagea joint undertaking between
the Montana Association of Counties (MACo0), the Nora Department of
Transportation (MDT), and the Counties to colle€&tSscoordinates on eligible routes
across Montana.

Purpose

The purpose of the Statewide GPS Project is torataly collect, share and exchange
digital spatial road information in the State of iana.

MDT will provide the data repository. The datalveé in a standardized format enabling
sharing of data.

Users will have the ability to access and use aigigeographic, ground-transportation
databases to meet their Intelligent Transportaédigstem’s (ITS) needs. Laying this
groundwork will eventually support a wide variefytansportation-related applications
such as 911 emergency response and ITS Automatadi®'eocation (AVL)
technology.

MDT Contacts

Skip Nyberg is the Project Lead. If the followimglividuals are not available, please
contact Skip for assistance at 444-7266.

File Transfer questions (ftp or zip disk)
Skip Nyberg 444-7266

Equipment and program questions:
Zia Kazimi 444-6111
Richard Fioriti444-9239

Quick Plan questions — Satellite Collection Forecas
John O’Mara 444-6307
Terry Gustafson 444-9228



Global Positioning System (GPS)

GPS is a worldwide radio-navigation system formednfa
constellation of 24 satellites and their groundista They orbit
the Earth twice a day at an altitude of about 12 dles.
Twenty-four hours a day, these satellites contislyobroadcast
high-frequency radio signals containing positiod &me data,
enabling anyone with a GPS receiver to determiag thcation
anywhere on Earth.

Every point on Earth can be identified by a spea@fidress. By using two sets of numbers,
referred to as coordinates, which represent thetesxmt where a horizontal line (latitude)
crosses a vertical line (longitude), you can regmesany location precisely. GPS receivers report
and record your current position in longitude tlate and elevation (X, Y, and Z coordinates).

GPS uses these satellites as reference pointéctdata positions accurate to a matter of meters
(Resource Grade With advanced forms of GPSyrvey Gradgyou can make measurements to
better than a centimeter. GIS can use GPS asradbdata collection.

Examples ofesource gradé&sPS usage within the department include:
» gathering the coordinates for all State-maintaiedls in Montana
* wetland inventory
» traffic signal coordinates
» traffic counter locations
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Geographic Information System (GIS)

GIS is a computer system for assembling, storirapipulating, and displaying data which
contains physical locations (geographic coordinatégeatures and information about those
features (attribute data).

Road Networks are the heart of MDT’s GIS system.

An example of a type of analysis performed usin§ Gdpabilities is proximity analysis -->
examining how one set of features relates to another example, a road database could be
analyzed in conjunction with a database of streagatlons, bridge locations, railroad crossing,
etc.

Examples of questions GIS could answer include:
Which roads are located within one mile of a siiesiream?
Display high-accident areas.
Display bridge locations.
Display all railroad crossings within two milessifhools.
Display all road sections where the sufficiendyngis below 7.
Show the location of city or school bus stops.
Display the location of speed zone changes aldmgravay.

Please seBefinition of Terms in the back for unfamiliar terms.
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Overview

Pre-Inventory Process

MDT’s Road Inventory and Mapping employees preplaee E

laptops by loading all necessary files on the lpptoThis
should be a one-time process.

The GPS Collectors (usually the County Teams) use a
checklist to ensure they have all of the equipnaeict
that it is all operational before leaving.

A reference map is used to help plan and preparidéo
inventory process. The GPS Collectors identifyrthees
that they will drive that day. The map contains MD
route IDs that the GPS Collectors need to use.

The GPS Collectors check the Quick-Plan softwametwhen
is the best time to collect data for various roagsvar his
information is used to determine how to drive thetes for the

best satellite coverages (to get good GPS readings)

A check list (page 19) is used to help set up thepment ‘ |
and prepare for the inventory process. -

Final Report 3
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Data Collection

The GPS Collector will open a file that containskiround maps
for each county. Roads are displayed on the baakgr maps.

As the data collection process continues througtimitay, the GPS Collectors should create a
new file every four hours and save their curreiet fiMDT recommends saving files with no
more than four hours of work in case a file is gptr It's easier to redo four hours work than a
full day.

Data Backups

At the end of the work day the files are backedaug zip disk and
cataloged. The disk and catalog will be retaimgthle county which
collects the data. The disk will be used as thsteman case of loss
or errors in the submittal process.

Data Submittal

Once every week the data is submitted to MDT’s Roadntory and Mapping Section. After
initial check to make sure that all the fields

are populated, the data can be submitted to MDdither copying ! D
the file via the internet on MDT’s ftp site; orgtldata may be copied J

to a zip disk and mailed to MDT. The ftp site is

o i

For the first submittal, MDT recommends collectgight hours of data then submitting the data
either via the internet or on MDT'’s ftp site. TRead Inventory and Mapping Section and
Information Services Bureau personnel will revié tlata to ensure QA/QC and help the GPS
Collectors where it appears that they had troublmisunderstood.

Data Acceptance

Data collected is considered accepted after quadisyrance and quality control (QA/QC) has
been performed by MDT staff. If the data is iroefrom not following policy and procedures,
then the collection will be redone at the experfdb@contractor; for other issues, MDT may
request the collection to be redone at MDT’s exper@ther issues could include such things as
a short in a cable or a bad spot on the hard disk.
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Skip
Do you want me to include a flow chart here or mafermation on how our QA/QC pr
If so, Skip, would you e-mail that info to me. altk you.

Skip will have this by 4/29/2002.

bceeds?
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What Roads to Collect Data on

This collection effort includes:
» All roads open to public travel
(General-traveled roads considered public)
» Streets within an incorporated city/town
* Alley ways
* Main roads through oil fields (connectors);
not roads that dead-end at oil rigs or storagestank
* Canal roads
* Roads that provide access to picnic, camping birftsareas
* Trailer-court roads
* Roads with cattle guards

It does not include:
» The National Highway System (NHS)
* The State Primary System
* Private Drives: Farm, ranch, and residential dviays
* Primitive trails
* Field access roads
(provides access to agricultural field(s)
* Roads not passable by a two-wheel drive vehicle
* Roads having restrictive gates, orange paint, aoldilpitive signs

The following roads mape inventoried:
* Cemetery roads
(the inventoried road will end at the main gatemirance)
» College campus roads, if they are part of the €ityteet network.

What is Open to Public Travel?

Open to Public Travak defined as a segment of road available foripulsle except during
periods of extreme weather or emergency conditipassable by a 2-wheel drive passenger car
and open to the general public.
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Examples of Roads to Exclude

Not Accessible by Two-Wheel Drive
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Primitive Road

Field Access
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If what appears to be a field access is actuatiyranector between two roads, it will be
inventoried if it meets the criteria of a Bladeda®o See Definition of Terms.

Restrictive Roads

Under criminal trespass in MCA 45-6-201, a No Tessging Noticémust be placed on a post
structure or natural object by marking it with aitten notice or with not less than 50 square
inches of fluorescent orange pairdhd if property has been posted as stated abbige “
considered closed to public access unless explihission to enter is given by the landowner
or his authorized agerit

Note: If these roads are actually public or counds, the county will need to remove the signs
prior to the inventory.
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Restrictive Roads (continued)

Posted Nd Trespassing and fluorescent orange paint.
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Examples of Roads to Include

Signs posted along the roadway, no closer thaf3®ie centerline of the roadwagstrict

access to the lancdjoining the road.

Roads that are well-maintained and clearly servaasr connectors within a county but may
have orange paint on posts adjacent to cattle gwaitdnot be considered closed to public travel.

Note: Wire gates used to restrict livestock areconsidered to be a restrictive gatdess
accompanied by orange paint or a restrictive sign.

Even though this sign reads ‘Mule Skinner Ln Pitt's still open to public access.
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This sign reads: Private Dead End Road, Travébatr Own Risk.
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Procedures
General

There are basically three data items of coordindaiswill be collected.
They are the:

* Road Segment
= Beginning of the Road (Begin Node)

The physical start of a road — usually an intersaatr junction.
* End of the Road (End Node)

The road may be inventoried by starting eithehatlieginning or the end, but the direction of
travel must remain the same from start to finish

The beginning of the road is the center of the ioncowhere the road begins or where the road
starts being considered ‘open to public traveke(8lustration #1)

The beginning of the road is identified with a “88 found on MDT’s county map sheets or the
county maps displayed as a background in the ¢mllesoftware. The beginning of a road is
usually at an intersection.

The end of the road is identified with an “E” asifidl on MDT’s county maps sheets or the
county maps displayed as a background in the ¢mlesoftware and may end at any given
location.

lllustration 1

When two county roads intersect at a ‘T’ junctibattforms a triangle (see illustration #2), only
one of the two connectors will be inventoried. hEitof the two may be selected; however, when
one road shows more signs of being used, it shoeikthe one inventoried.

Final Report 13
2/21/2006



[llustration 2

The end of the road is either the center of thetjon where the road ends or it is where the road
no longer meets the criteria as established above.

A signed name for the road will be collected if pieally posted; otherwise, the GPS Collector
will make every effort to obtain road/street narfres cities and counties prior to the actual
inventory.

The existing MDT road number is determined eitheough the MDT county map sheets or the
county maps displayed as a background in the ¢alesoftware. These route numbers are per
MDT’s TIS Base Route System. For new routes, albvar will be typed in the MDT-ID field
(see the Data Dictionary, page 17).

New routes will begin at a logical junction withather route and will always be anchored on at
least one end by another route. When the new smirtes as a connector between two routes,
the new route may begin at either end.

If a road crosses a city/urban boundary and thadbany is not easily identifiable, it must be
inventoried as a single route. Where there arerowite ID’s existing on either side of the
boundary, as shown on the MDT maps, they will vemgia single route ID.

For example: In Great Falls i @venue is an X route through most of Great
Falls, but turns into a U route heading out of towine entire route can be
identified as the X route or U route. Lookingla map before driving the route
is important.

Where MDT maps show a single route ID as dead-gnalimne location and then continuing at a
different location (as seen with city streets),hesaite segment will be given a new route ID.
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Where the MDT maps show a cluster of roads bearisiggle route ID, each route segment
within the cluster must be broken out. These “nsagments will be given a new route ID.

If a road forks into two private drives, inventargiwill stop at the junction of the two drives.
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Software
Aspen

Aspen software is loaded on the laptop computeis designed for fast, accurate and visual
geographic data collection. The Aspen softwars asttheontrolling software communicating
with the GPS receiver to set specific GPS parameted to record GPS positions.

The Aspen software has a status bar at the bottahe @lesktop so you can check the current
GPS status. The status bar displays the numtsatellites being tracked and the Position
Dilution of Precision (PDOP). If the PDOP ever gadove a mask or there are too few

satellites, a message appears on the status baarmng tone also sounds when these
conditions occur.

References to the Data Dictionary are made thrautgihe document. Do we want to delete the
Data Dictionary and the references to it?
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Data Dictionary

A data dictionary is a description of the featusad attributes relevant to the project. It is used
in the field to control the collection of featurasd attributes.

A data dictionary structures data collection. desd not contain the actual information collected.
The following is the data dictionary for this proie

"Statewidelnv.DataDic", Dictionary, "Modified 01/22"
"Roadway", line

"Type", menu,
"Road", default
"Alley"

"Road -Alley Name", text, 50, required

"MDT ID", text, 6, required
This is the MDT’s Base Route ID.
Use 0 (zero) for alleys and a 1 for new roads.

"Cnty-City ID", text, 20
Unique and sequential. Example: The City of Halkas a number system for their City
roads. This is the City's or County’s identifiexdahow the City/County will tie their data
to our data.

"Cnty-City Name", text, 25, required
Local ID or a sub-area name.
Example:

"Area Description", text, 64
Example: The Heights, Downtown,

"Collector ID", text, 30, required
The GPS Collector’'s name.

"Date Collected", date, auto, mdy,, requirednozd

"MDT Begin Node", point
"MDT ID", text, 6, required

"MDT End Node", point
"MDT ID", text, 6, required
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"Cnty-City Begin Node", point
"Cnty-City ID", text, 20

"Cnty-City End Node", point
"Cnty-City ID", text, 20

"Rejected Road", point
Important:
The road must be contiguous with a uniqgue County/lDi if there is no MDT ID.

Example: There is no MDT ID for alleys or new read
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Check List
[] 1. Printed County and City maps
(Use to track progress and to get street names.)

D 2. Printed databases for your County and Cities
(Use to get route number.)

[] s Laptop Computer

[ ] Power-to-Go
[ ] Mouse & Pad
|:| 4. GPS equipment with cigarette-lighter attachment.
[ ] 5.  Connectequipment. Turn GPS receiver on. 8tarAspen software to check

that it is communicating with the GPS receiver eotly. If communication is
established, the name of the receiver appear®|Réteiver Statiis window. If
communication fails, an error message appears.

|:| 6. Check all settings in the Aspen software. g
D 7. Turn everything off and pack it into carryingsea and place in your vehicle.

ES NO

Is all of the equipment

operational? D D

Is all of the equipment

in the vehicle? |:| D

* An orange vest is required when getting out ofuibleicle.

* The headlights shid be on at all times. The warning sign shouldam on the
back of the vehicle at all times.

* The flashing orange light is required when workimdpigh-traffic or unsafe
areas.

* You may start work as early as sunrise or stop vasrlate as sunset.

* You will not work in the dark, even if you do haadlashlight.
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Prepare for Inventory Process
Getting Connected

1. Plug antenna cable found on the floor of thaalelinto the GPS unit.

2. Connect batteries within the GPS unit.
Only two will be connected at one time.

3. Plug the GPS unit into the back of the computer.
(The only cable found exiting the GPS backpack).

4, Plug in the Power-to-Go cord into the back &f ldptop and then into the
cigarette lighter or power point found in the védic

Starting ASPEN

1. Turn the laptop’s power on.
(Upper, left corner, above F1 and F2 key.)

This step may 2. Clickl at “Enter Network Password”.

not be
necessary.

3. Turn the volume up so you can hear the GPS hgggositions. (Go to the lower
right corner of the screen and click on the yelkpgaker picture @ldjust
volume). .

4. Double-click on the ASPEN icon. fﬁ:
ASFEN
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5. Select the project name (county name).
If the program list®efault instead of the actual County name:

« Click Madifyl to point toC:\rdinv\county and the correct County folder

Defaull Project

Project Diectory:  c\pfdatahdefault

¥ Digplay thiz dialog at slast-up

C R ACOLINTY

A Trrr— o [ Fie Felder TR0 118 P
= B My Computen = Fie Foider ANTIZ0NT 1029 M
g 3 Flopoy ) JF Fie Folder BEA200 1:33FM
=g MoINES ) 2 File Felides TR0 1209 PM
12 Aspen a i Fie Faldsr BRI 1271 PM
=0 Al & File Feise BVE/200T 1153 M
) Beckup File Foid /2007 FI0AM
j E;L“c“mmm Z1 Mad Fis ol BVE/2007 1154 AM
i # Fie Fulder G/Z/2001 G156 AM
B DELCom Shepes Fie Foldsr 42512001 1:32 PM
E j D;'L%. 5w Gre Fila Folider TIBA200T 1255 PM
11 DELRoadlreeniony
-3 DELtest
&1 Dan
_:] Hyproak:
2 b
0 Mok
B My Documerks
] Oracke

] orawinG5
21 Pidta
2] Progeam Fles

m—

-2 Ramps

) Templsie

@ Aecycled
11 Windows

1 R Tammmbue mo B atan! 0853

-

ik

6. Click@ after selecting the correct project maamd directory.
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Saebect Fiopact

Frogect Hame. (P ~| __ 0% |

Comment: Thursday, July 19, 2001 1:17-33PM Help |

Progect Daectary: o rdinvhocoundyiblaine

 Mew. | Bemove | Modiy.. |

F Dizplay thiz dialog at slast-up

Creating the Background Map

2.
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A background files window opens. All the baakgnd files that you will need

should be listed here.
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There may be some listed that you don’t need.

I Load Backgreund Files (=]
Load  File Home aK I

N NdeedoT\bkgnd\deer_trs shp =

e, Amiback =1 \counti=1, shp Chose |
i

©\. Amiback~1\i_routes. shp

o\ Amiback™1\p_outes. shp Help I

A Amiback™1\s_roules. shp
e\ Amiback=1\u_routes. shp
e\ Aawhors™1\bekamd\swee_bnd. shp

o Aewlgrs "1 \bekgmd\swes,_for shy hd

Inchuds | Gl | | Add | | Bemove |

IR

3. The| Include and Exclude buttons place and ghaseheck marks next to the file.
All files that have a check mark next to themlappear on the background
map.

If you don’t want to see a file on the map theneemthe checkmark by clicking
on the file to highlight it and click tHe Exclydetton or double-click on the file

name.

Load Backgrousd Files

« e\ Ablgne\backgr1\blai_bdg. shp
&% \blajnetbackor™14blai_bnd. shp

v
¥ e\ \blaige\backor~1\blai_for.shp
e Ablaine\backar1\blan_hyd shy
“
-

e\, Ablaink\backgr1\blai_ids. shp
-4 Ablaindibackgr=1\blai_ir. zhp
¥ 2 \blaine \backgr~1\blai_str_shp

| do | add | Bewove |

Chonse coordinate system of selected file{s):

Site:  nfa Change.
System: US Slate Plane 1963 ]
Zone:  Montana 2500

Datum: NAD 1983 [Conus)

You will not be using either td or tdmtton. These buttons

actually add and remove files from the list.

4. Click@ when you have all the needed files éh@arked.
If no map appears on the screen, then ¢lick Viemfthe menu bar and then

Mag.

Creating and Opening Files

ew to cremteew data file dr Open to open
23

1. Click from the menu bar th
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an existing file.

Fie. Edit  Miew [lata

2. When you start a new file, a file name is créaetomatically (date & time).

x|

I 1|
New Data File

Fil: Hame: Direclories:
o \dinvhcounty\blaine

List Files of Type: Drives:
Data files [*.33) =] [@ e 10m3s5 =

Data Dictionary:  Statewidalny Datalic
Comment: Modified 08/20/01

Make sure to navigate to yodata folder in your county folder. Click gK.

List Files of Type: Drives:

Data files [*.53f) =] [= e mass =l

Data Dictionary:  Statewideiny. Datalic
Comment: Modified B8/20/01

3. A rover antenna settings window opens, OK.
It should always have a height setting of 2m.

Antenna Height: @ LI | oK I
I Measure !

| & Yertica

fent|

" Uncosrected | Li
. 2l GPS /B sacon/t Eif M

b |

Meazuremen! Method:

|H|:.|su|n|| to botiom of antenna moaunt

|- Confirm Antenna Height
| O Mever & Pes File " Per Feature

4. If you open an existing file, you must check Bubit/Append option to be able to
continue adding GPS information to that file. Thg#tEAppend option is not
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available if the file is more than 7 days old.

Dpen Data File
File: Hama: Directosies: oK i
e dinvhcountyhblaine
: 5 I
e |
|
! Open File Fos
" Aead Only
|  Edit Dnly
List Files of Typn: Diives: 2
- = = E it/
Diata files [*.s1] o [me mmes g ©EdttAepend

Data Diclionary:  Stalewsdelny. D ataDic

Comment: Muodified K7 20,01
Staat Time: 5:21:23 PM 2842002 Filz Size: B3 KB
End Timne: 5:21:23 PM 27872002 Positions: o

Note: If you don’t get the rover antenna settingsgdow when you open a file it means
you forgot to check the Edit/Append option withiretOpen Data File window.
You will need to close the file and reopen it ttesethat option.

Final Report 25

2/21/2006



Data Collection

1. Click |Daté from the menu bar, then click CdilEeaturds - or click thedllect
Featyfesbutton on the tool be/d,

2. This is a list of the features that you willdmlecting. Most of the time you will
selectRoad. The other features will be mainly collected tigh the Quickmarks.

We may need a
different picture -
here —only 3 ——
options (?) o tewasbin
| Atibutes From——
& Dedaults
| | @ Selectod
| | & Last Eptered Cioze |
Final Report 26
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3. Select where you want your starting attributesame from.
Start with Defaults.

—ngms From —

& Digults —
| | @ Selected |
| | & Last Eplered Coss |

Later you may repeat a feature by choosing eitk&cd or Last Entered. This
will eliminate some of the typing.

4, Make sure you are in the Pause Mode by selettimgause buttc Il before
you click the Begih button.

| Select Feslure

End Route:
Junction

Reiected Road
Drange Paint
| Awributes From ——
| Defaults
| | @ Selected

@ EHe

l “lu
"-"#":',‘ ‘\\ w.
Jlﬂl ..-'.:i'b

ﬁ» -

6. The{ Enter Attributés window opens and this igmehyou enter data pertaining to
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the feature you are collecting (Route ID).

Route Length

viev || Memt |

Route 1D

7.

You may enter information (Road Name, ID) in theErttributes window
while you are driving down the road collecting datavhile in the pause mode.
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8.

9.

10.
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Click[Dath from the menu bar, then Callect Quiekks - or click the
Quickmarks button from the tool b=

TASPEN - RO2OE2NA S5F
B Edt Miew | Dota

(=] @]

madect Enafines

B Enter Altribub Colact Hote
[ Rewme b_| F
] Duaip Feahpa, .
Line leature: B e Position
Attribute Hame 0 aragn
easue

Rasd Hamas

This window displays items that you will pickrféhe fly”. Put a check mark in

the “Auto Edit” box .

A 0621A
Eie Edt Wew [Data  GPS  Seruos  Opfiors  Window Help

(M= [OIS]AIE] [S®)] Fala18] Bl (Y u]~

Line feature: Road
Attribute Name Value

Road Name

City/T awn Hame

Surface Type ?

Swrface Width o - 7 =

Foute Length 0.000 - \ \ ] | 1
d

v | [ Mew | Hest.. | ! }
Fouts ID EI N \ L
Difast. | ! S w If 4 !

Brdge___\ C i /D
RA Crossing \ / hd

Beginalley  \ /

| ®  Point_generic
~ Attributes From — Al dit!
| Defaults N

| @ Selected
| € Last Entered
“

Logging paused I e i ..lf‘

You need this box checked to be able to selecttabhwte-eran-offset

Quickmarks may be collected by clicking on thenbytyping the correg

number on the keyboard, 1-9.

The|Collect Quickmark window must be the activeduaw in order to us

OK to
delete the
strike-
through?

numbers. You can "\?ke it the active window, bgkifig on the Title Bar.

You may not collect quickmarks while in the pause mode

When you are at the beginning of the roadybatwant to GPS, click either of

the resume buttor® to b gin logging positions.
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need new screen
capture?

11.

Need screen captt

1Z.

13.

14.
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T ASPEN - ROZOG21A 55F

Edt Wew Data  GPS  Seeorr  Opfiors Window  Help

-_-I_Ii»i_iDi'lil

[ B Entes Abinbiutes =00 =) | R
l Basume: b IF‘aus 1] | Mariua] Pos. & i

|| Line feature: Road

Then select theB

4 @ Rejected Road

B o Bridge
7 # RR Crossing

= Begin Alley
*  Point_generic

1
2
3
4
5 @ Orange Paint
B
I
8
3

Close |

This quickmark should be selected at the beginoirgyery road; i.e, where the

“B” is on the map.

If you drive the routestarting at the_endselect the End Route’ quickmark.
When you reach the end (Beg) of the road, selectBegin Rout€ quickmark.
No offset is needed, but you do need to enteRitwte ID of the road you are

collecting in the Enter Attribute window.

When you select a quickmark, another windownedé Auto Edit is checked).
Type the Route ID and close the window by clic@(m the right-hand corner.

The Rejected Road quickmark will be used whargou see a road that does not

meet the criteria-ang-is-rot-caently-on-eur-map You may collect this ag

guickmark while you are collecting data on a raast py clicking on the

qguickmark button as you drive by the rejected road.

OK to
delete?

If the road was questionable in the first placgou end up at a single house, you
may at any time during the collection of a roadudes, “bail out” simply by
clicking MI or pushingscon the keyboard. You are asked if you want to
abandon the current feature. Clm{es The featueeased from the map.

When you reach the end of the road, click eitii¢he Pause buttons then click

the End button.
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You should be in the pause
mode and ready to begin a
new road.

15.  Atthe end of the day, cli¢k File, Clbse.

‘Fie Edl View  Da

Final Report
2/21/2006

31



Shut down the computer. Click Start, Shutdown.

Mot A EHEEC

T

Choose Shutdown and cIiK.

Shut Down Windows !

T Hestat o HS-D05 mode

o ] me | mser

Please take the laptop and the GPS unit into thkiasawith you each night.
Alleys
GPS coordinates for alleys will be collected froegimning to end.
The beginning of the alley will be identified byimg the Begin Node identifier. Identify the
roadway type as Alley and click tfBzgin Nodadentifier. We want to identify the alley as a

continuous route, so clidRuick Markto cross the street; that will designate the stea link
section.

GPS coordinates for alleys will be collected froegimning to end.
Alleys are assigned a 0 (zero) in the MDT ID field.

Alleys will also be identified by naming the twaestts (one on each side) that the alley runs
parallel with as one data element. This will beeegd in the Name Field.

Example: Gold Ave/Silver Ave
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| | Gold Avenue (Parallel to alley)

First St

Important:

Alley

Second S

Silver Avenue (Parallel to alley)

The road must be contiguous with a unique County/Di if there is no MDT ID.

Notes

Final Report
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When collecting an independent point feature dfterreceiver has been changed
to a “resume” mode from a “pause” mode, a minimudrd Y positions (clicks)
will be collected for each feature before moving on

At any time during the inventory you can pull oaed edit a feature. Remain in
the pause position, pick the select but & nfrom the tool bar and double click on
the feature, on the map, that you want to edite Tuery Feature” window
opens. You can change any part of it and thereddg<licking theD( in the
corner. It asks if you want to save the curreatifee; click Yes.

There is no command for saving the data file. & is stored directly to a
temporary file to protect against accidental dass/ It is strongly recommended
that you start a new data file at least twice g dayt more. A large file will
slow things down and it is an extra safeguard fotgxting your data. If the
unspeakable should happen, you would only loosedlte from the current file
and not all of them.

You may customize the look of your map by clickiviigw| on the menu bar then
LLayer$. All 6 of the choices can be customizedteryou select one, another box
opens. Highlight the feature you want to changiek the Line Style box and
select a line weight and color. Click OK.

We can open only one data file at a time, so ydunged to track your progress
on a printed map... so you can keep track of whevé/e been and where you
haven’t. You will need a map and database withammyway to get the names and
numbers of the roads.
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Okay to
delete
strike-
through?

» Either the beginning or the end of the road mustbstified (use 8egin Route
XY identifier for this purpose). If the begin reuvas not identified, the end route
must be identified (use &nd RouteXY identifier for this purpose).

* The GPS receiver will be used to measure the rfoome beginning to end.
Lengths obtained from the GPS receivers will beldee quality control.

The GPS receiver will be used to measure the rfoome beginning to end.

that-time.Roads that are inventori ' fon- ighen later
determined to be primitive, private, field accdegging road or a cattle feeder will be given a
rejected road identifier.

All roads that will be shortened in length or reradvrom the map entirely must be identified.
(MDT will use aRejected RoaXY identifier for this purpose).
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Troubleshooting

| need
help
with all
of
these.

Aspen failed to communicate with a GPS receiver. | Check the connections between the
laptop, computer and GPS unit.

T | Make sure they are snug.

t _t}a ASPEM falad o communicate with a GPS raceiver

(= Cheock vaul BPS tgesver's ballanes, cabing sndfor connsctions balo re-livig Check the cable to see if it has a
kink. Remove the kink.
Batteries are connected and
charged.
GPS receiver is switched on.
Click Retry.

If communication fails again... Selectl Communications Settithgs -
>|General Settings from the GPS

What should the GPS Receiver Port he menu and check that the GPS
set at? Receiver Port is set correctly and

that theAuto-connect at Start-up
check box is checked.

The program can't find a receiver or antenna.

Data dictionary comes up — can't find satellitecan’t

find signal.....

Do we need more info on removing one County’s

background and loading a different County’s

background?

Do we need better information on how to get in#® th

Data Dictionary? Why would they need to do that?

Do they collect every 10 meters or every second?

Plan day around the satellite availability.
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Definition of Terms

Driving Surface - the area of roadway that is safe and reasofi@abiehicle travel.

Dynamic Segmentation- a process by which a section of road is didiindentified by
physical and/or jurisdictional criteria input byethser. The user can specify criteria of intei@st
him/her and the information displayed reflects¢berent status of the database.

Field Access- the driving surface serves no purpose other thamdweide access to agricultural
field(s).

FTP — File Transfer Protocol. A protocol used to sfaen files over the Internet.

GIS-T -Geographical Information System for Transpootatiata. Transportation data has some
unique qualities that common GIS systems do notllearDynamic segmentation is a
methodology that is unique to transportation data.

GPS - Global Positioning System.

GPS Collector— The person selected to do the actual inventorgamls. They ride in the
vehicle, set up the equipment and collect the data.

Inventory - The process of physically collecting roadway atttés in a vehicle equipped with a
GPS.

IT — Information Technology

ITS — Intelligent Transportation System is a federagpam to include technologies to improve
the safety of the traveling public.

Junction — the intersection of two or more roads.
MDT — The Montana Department of Transportation

Open to public travel - Road is open for public use except during pexrioldextreme weather or
emergency conditions, when not passable by a tweelwdirive passenger vehicle, and when
there are restrictive gates, prohibitive signsegufations other than restrictions based on size
and weight.

PDOP — Position Dilution of Precision
PDOP provides an indication of the expected acgqushgour GPS positions based on
the relative positions of the satellites. Lower@®values provide more accurate data.

Primitive Trail - a road that has deteriorated to the point whesenot easily passable by a two-
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wheel drive passenger vehicle.
Private Drive - a road that serves no other purpose than to geequiivate access.
QA/QC - Quiality Assurance, Quality Control
Quick Plan — A Trimble software product designed to help ptan and schedule GPS field
sessions. Quick Plan can help you:
» predict satellite availability
» determine the best observation periods for a gamsion (considering any constraints on
the PDOP and on the hours the field crew can work)
» visualize satellite availability through tables agrdphical representations

RIM — The Road Inventory & Mapping Section. Locateder the Data & Statistics Bureau
within the Transportation Planning Division

Route -synonymous for road or street.

Rural Roads -all roads outside of incorporated city limits.

Note: For fuel tax allocation purposes the UrbateBsgion (portion of urban area outside city

limits) is considered rural.

Surface Types:
Bladed Road-the driving surface has not been built up yetftioms as a roadway with
no excessive build up of weeds or other obstrustiordriving lane and shows clear
indications of being used. (Roads under this catethat may have some gravel on it are
still considered to be a bladed road)

Graded Road- the driving surface has been built up to accona® adequate drainage.

Gravel Road - the driving surface has been built up to acconta® adequate drainage
and gravel has been put on the road.

Paved Road- the driving surface is made of hard materiahsag asphalt or concrete.
TIS — Transportation Information System

TIS Base Route Syster A database used as an anchoring mechanismgseedyer) for
additional data to be referenced from.

User— The general public and people working for thiy,GCounty, State or Federal government.

Zip Disk — A removable computer storage device capabl®ldlirng a large amount of data...
approximately (how many?) double-sided, double-density diskettes, depgnaipon the
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type of zip disk purchased.
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Appendix B

MEMORANDUM OF UNDERSTANDING
BETWEEN THE MONTANA ASSOCIATION OF COUNTIES
AND THE MONTANA DEPARTMENT OF TRANSPORTATION FOR TH
GPS COLLECTION OF NON-STATE-MAINTAINED ROADS.

l. Purpose This Memorandum of Understanding is made and edt&to by the
participating parties for the purpose of collectisaring and exchanging digital spatial road
information in the State of Montana.

Il. Objective This MOU is the means for participating agencgesdllect, share and
exchange data in the specific project area. In@apéo this MOU, policies and procedures, the
data collected will be of a standardized, unifommd &alidated data framework.

I. Benefits This MOU will decrease the duplicated developnwdrihe same
information and will generate a standardized infation framework. The MOU also promotes
the exchange of information and fosters commurooaetween state and local governments.

V. Definitions

Participating parties: The entities that have sigiies MOU and those counties who will
participate in the data collection efforts.

Spatial Data Information: Data that contains thegyaphic location and base characteristics of
the roads. This information will be collected usgigbal positioning system (GPS) technologies.

V. Project Management Plan

1. Administration
Montana Association of Counties (MACo) will be resgible for the administration of this
MOU and will administer the invoicing to MDT for iséces provided by the participating
counties (see attachment B).

2. Data Collection
a. Montana Department of Transportation (Ml provide the training, equipment,
data
repository, and user support, anésponsible for the quality control of this project.
b. The counties that subcontract with MACo will foem the field collection in
accordance to the attached policies and procedseesattachment A).
c. Reimbursement to the counties will be on the datepted by MDT as stated in
attachment A, at a set rate per mile as outlinettachment B.
d. The participating counties will provide digithdta in a format and frequency outlined
in attachment A.
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3. The Data Catalog
a. MDT will provide a master catalog of the colettroad data that is generated or
produced by the participating agencies. This cgtalil fit within the concepts
developed as part of the National Spatial Data@ighouse (see attachment C for the
links to the standards).
b. The Data Catalog will be available over therimé and the Statewide Area Network.

4. The Data Repository.
a. At a minimum, framework data will be consolidhtand integrated as part of the
distributed Montana GIS-T Framework data will cabsif Base Transportation Road
information.

b. The participating agencies will provide electcothata in the agreed-upon format
outlined in attachment A.

c. The Data Repository will be available over thieinet.

d. MDT will coordinate data collection and standadgaling with attributes, accuracy,
currency, and completeness.

VI. Term of Agreement

Completion Date. This instrument is executed ugignature of participating agencies and
expires on January 31, 2003. The parties wilkstatvriting whether the MOU will be renewed
by no later than 30 days before the completion.dHtieoth MDT and MACo agree in writing
before that time to renew the MOU, the MOU will autatically be renewed for one (1) year.

Termination. Any party in writing may terminats ihvolvement in this instrument in whole, or
in part, at any time before the completion date.

Participation in Similar Activities. This instrumiin no way restricts any cooperating party
from participating in similar activities with othpublic or private agencies, organizations, and
individuals.

VII.  Records Shared or Exchanged State records that are classified as privatatyoled,

or protected under Montana or federal law and sirtyil federal records exempt from release
under the provision of the Freedom of Informaticet A~OIA) or other federal law or regulation,
or are confidential or proprietary shall not beyided pursuant to this agreement, unless
discretionary authority exists for the exemptidvietadata will be included with request records
such as data source, scale, reliability, age, acguetc., to identify data integrity.

VIIl.  Confidentiality Statement. Records provided pursuant to this agreementanby

contain information available to the public. Steteords provided may be subject to non-release
restrictions of state or federal laws. The recipigill be informed if release of the information

is restricted, and the records will be so label€d.the extent permissible by federal and state
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laws, the recipient agrees to abide by the reginst and shall not disclose such information to
the public or other parties, or transmit or otheendivulge this information.

IX. Cost Recovery Whenever possible, digital data shall be shaidtbut cost. Costs
would be incurred only if requesting participantigadata on a non-standard digital format or
hard copy form. If cost recovery is determinethéonecessary when a request for records is
submitted, a separate procurement document wideed and existing cost recovery rules and
rate will apply. Records produced will be avaiighldut will not be sold to the public.

X. Modification. Modifications of this MOU shall be made only byitten modification
signed by all parties prior to any changes beinfppmed.

XI. Administration . The administration of this agreement will beauplished by MACo,
in coordination with MDT.

XIl.  Key Officials. Key officials are the primary points of contacid are responsible for
implementing the provisions of this agreements tutually agreed that the Key Official for
each party will be designated by the Signatorydfifor that party.

XIll.  Restriction of Delegates Pursuant to 41 United State Code 822, no meuofomr
delegate to Congress shall be admitted to any sharart of this instrument, or any benefits that
may arise therefrom.

XIV. Non-Fund-Obligating Document This instrument is neither a fiscal nor a funds
obligation document. Any endeavor involving reimdgement or contribution of funds between
the parties to this instrument will be handledéo@dance with applicable laws, regulations, and
procedures including those for Government procurgraed printing. Such endeavors will be
outlined in separate agreements that shall be madgting by representatives of the parties and
shall be independently authorized by appropriatigtry authority. This instrument does not
provide such authority. Specifically, this MOU da®ot establish authority for noncompetitive
award of any contract or other agreement. Anyre@hr agreement for training or other
services must fully comply with all applicable regments for completion.

XV. General Provisions

1. All applicable national policy requirements administrative management standards as set
forth in Office Management and Budget, Financiansigement Division of Policy
Requirements and Administrative Standards for Fedded Programs are hereby incorporated
by reference.

2. OMB Circular A-87, Cost Principals for State drmtal Governments.
htt p: // ww. whi t ehouse. gov/ onb/ ci rcul ars/a087/a087-al | . htm

3. OBM Circular A-102, Uniform Administrative Regaments for Grants-In-Aid to State and
Local Governments.
http://ww. whit ehouse. gov/ onb/ circul ars/al02/al02. ht m
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4. OMB Circular A-133 (replaced OMB Circular A-128 7/1/97), Audits of State and Local

Governments.
htt p: / / ww. whi t ehouse. gov/ onb/ gr ant s/

XVI. Signatures.
Signatures are to be signed on AttachrBent

Each participant shall receive a copy of the fetkecuted Memorandum of Understanding.
Each is deemed an original.
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Attachment A

GUIDELINES FOR ROAD INVENTORY
(FOR PURPOSES OF ITS DATA COLLECTION)

INVENTORY PARAMETERS

1) MACO will be the contract administrator.

2) MDT will provide for project management.

3) MDT will provide data collection Equipment.

4) MDT will provide Training.

5) The field collection units will provide the irat quality assurance/control (QA/QC) of the
data.

6) MDT will provide the final QA/QC on the data tdted.

7) MDT will provide the data repository for the datollected.

8) MDT Planning Division will provide the necessalgta to enhance the data collection effort.

9) The contractor will inventory all roads withetexception of the following:

a) NHS and Primary.
b) Forest Service roads (The U. S. Forest Serviweigles MDT with a database).
c) Private drives, primitive trails and field acses.
10) All participating counties should be invensariby January 31, 2003.
11) Jurisdiction and maintenance responsibilitresrat considered for purposes of determining
inventory item segments.

12) GPS Equipment will be able to collect and défaially process data to achieve one-meter
accuracy.

INVENTORY ITEMS

GENERAL

There are basically three data items of coordindaiswill be collected. They are the road
segment, the beginning of the road (Begin Node)thadnd of the road (End Node).

Field Collection.Base Segment Coordinates
For data collection purposes this is a line dgbnithat includes the base information to
be loaded into validation tables.
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MDT Segment ID: The ID that is the MDT base route ID. This ID rsque for each road
segment defined. A road segment by definition hdis@ernable start node, end node and length.
Local Segment ID:The ID that is the local entity base route ID.STHD is unique for each road
segment defined. A road segment by definition hdis@ernable start node, end node and
length.(optional)

XYZ fields: These fields are what the GPS unit collectedH epoch. Each epoch is either
collected at a one second interval.

Collection Date: For historical references the date that the coatdiwas collected is
maintained.

Collection By: The person and entity who collected the datatered here so that if there are
future questions then hopefully the person canam@ny circumstances that may have arisen
during the data collection process.

Description: Optional text field

Name: The road name or some sign that says what the isame

Area name:This is a text field that tells the general atgaroad is in. In a city, it is the city’s
name; in the county, it is the county’s name.

Type: road and alley.

Field Collection.Node
The Node Collection entity is for specific evefdsa road segment. Most notably Begin
node and End Node. During field collection beginl@®and end nodes are usually setup as quick
marks but experience has indicated that some gbearibbe called for.
Node MDT ID: Unique
Node Local ID: Unique (optional)
MDT Segment ID: Linkage to the segment being collected.
Location GPS XYZ: The distance traveled along the road segment.
Category: The categories are
1.) Begin node. The start of a segment that isoomesstatic entity. Entities are
intersections, physical start of a road, bridgetgrchanges, and Railroad
crossings.
2.) End node is the end of a segment that is oresdatic entity.
3.) Begin Alley node
4.) End Alley Node.
Description: if an intersection, the names of the intersecsingets.
Collection Date: already defined
Collection By: already defined

FIELD COLLECTION PROCEDURES
GENERAL

The road may be inventoried by starting eithehatlieginning or the end but the direction of
travel must remain the same from start to finish
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The beginning of the road is identified with a “85 found on MDT’s county map sheets or the
county maps displayed as a background in the d¢mifesoftware.

The end of the road is identified with an “E” asiid on MDT’s county maps sheets or the
county maps displayed as a background in the ¢alesoftware and may end at any given
physical location.

The beginning of the road is the center of the joncwhere the road begins.
(see illustration #1)

When two county roads intersect at a ‘T’ junctibattforms a triangle (see illustration #2), only
one of the two connectors will be inventoried. Eitbf the two may be selected, however when
one shows more signs of being used, it should deie inventoried.

[llustration 1 lllustration 2

The end of the road is either the center of thetjon where the road ends or it is where the road
is no longer considered open to public.

If a road crosses a city/urban boundary and thadbany is not easily identifiable, it must be
inventoried as a single route. Where there arerowite 1D’s existing on either side of the
boundary as shown on the MDT maps, they will begia single route ID.
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Where MDT maps show a single route ID as dead-gnalimne location and then continuing at a
different location (as seen with city streets),heamute segment will be given a new route ID.

The PDOP mask will be set at 6 at all times. If\Mysaanopy precludes inventory from
progressing, the PDOP mask will be set at a Idadldllows the receiver to function. However,
PDOP setting and route number will be documentenling the collection process the PDOP
can change dramatically, depending on the posttfdhe satellites and terrain one is in. The
parties realize that field conditions are not alsvagnducive to one-meter accuracy. Field notes
become the most valuable tool during these podeaabn times. During QA/QC process the
field notes will be taken into consideration foe tacceptance of the data collected.

New routes will begin at a logical junction withather route and will always be anchored on at
least one end by another route. When the new gmitees as a connector between two routes, the
new route may begin at either end.

Primitive trails and field accesses, not previousiyentoried, will not be inventoried nor
identified at this time.

If what appears to be a field access is actuatiyranector between two roads it will be
inventoried if it meets the criteria of a bladeddo

The existing MDT road number is determined eitheough the MDT county map sheets or the
county maps displayed as a background in the ¢mfesoftware. These route numbers are per
MDT’s TIS base route system. New route numbersaasgned programmatically based on the
next available number.

The GPS receiver will be used to measure the ifoome beginning to end. Lengths obtained
from the GPS receivers will be used for qualitytcohn

Do not drive beyond signs posted on the road t@ngtiseep Out, No Trespassing, Do Not Enter,
or any other restrictive postings. M.C.A. 45-6-ZQtiminal Trespass) explicitly restricts access
on these roads.

Note: If these roads are actually public or counds, the county will need to remove the signs
prior to inventory.

Roads with restrictive gates, or fluorescent orgmgat, will not be inventoried. (Wire gates

used to restrict livestock are not considered ta bestrictive gate unless accompanied by orange
paint or a restrictive sign.)

Signs that are posted along the roadway, no ctbaer30’ from the centerline of the roadway,

are considered to restrict access to the landradgthe road.

A signed name for the road will be collected if picglly posted, otherwise the Collector will
make every effort to obtain road/street names frtdgies and counties at a later time.

Final Report 46
2/21/2006



COLLECTION

Either the beginning or the end of the road mustbstified (use 8egin RouteXY identifier
for this purpose). If the begin route was not ideed, the end route must be identified (use an
End RouteXY identifier for this purpose).

When collecting an independent point feature dfterreceiver has been changed to a “resume”
mode from a “pause” mode, a minimum of 5 XY posiidclicks) will be collected for each
feature before moving on.

Roads that are well maintained and clearly serveajer connectors within a county but that
may have orange paint on posts adjacent to catdedg will not be considered closed to public
travel. The orange paint is considered to be aicgésn to the adjoining land and not the road
itself.

The following roads wilbe inventoried

1) General traveled roads considered public. Trogept should not worry about gas tax
allocation collection.

2) Alley ways

3) Main roads through oil fields (connectors)— ra#ds that dead end at oil rigs or storage tanks.

4) Canal roads

5) Roads that provide access to picnic, campirfgsbing areas

6) Trailer court roads

7) Roads with cattle guards

The following roads mape inventoried:

1) Cemetery roads (the inventoried road will enthatmain gate or entrance)
2) College campus roads

GPS coordinates for alleys will be collected froegimning to end.

The beginning of the alley will be identified. (usBegin AlleyNode identifier for this purpose)
The existing alley number is determined throughMiiZT’s TIS database and will be available
in a form on the collectors machine. New numbegesaasigned based on the next available
number.

Alleys will also be identified by naming the twoestts (one on each side) that the alley runs

parallel with as one data element and the twotstitbe alley starts and ends on as another data
element. This will be entered in the Name Field.

Data Backups
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Before the data is submitted it will be backed nmZip disk and cataloged. The disk and
catalog will be retained by the county. The disk & used as the master in case of loss or errors
in the submittal process.

Data Submittal

Data will be collected on a one-day, one-file ba®isce every week the data will be submitted to
MDT. After initial check to make sure that all thelds are populated, the data can be submitted
to MDT by either copying the file via the interreet MDT's ftp site, or the data may be copied to
a zip disk and mailed to MDT. The ftp site will peovided during the pre-inventory training

Data Acceptance

Data collected is considered accepted after QA/@Cheen performed by MDT staff. If the data
is in error from not following policy and procedarthen the collection will be redone at the
expense of the contractor, for other issues MDT raguest the collection to be redone at
MDT'’s expense.

Final Report 48
2/21/2006



TERM DEFINITIONS

Inventory - The process of physically collecting roadway atités in a vehicle equipped with a
DMI and GPS.

ITS — Intelligent Transportation System is a federagpam to include technologies to improve
the safety of the traveling public.

GIS-T -Is the Geographical Information System for tporgation data. Transportation data has
some unique qualities that common GIS systems tlbartdle. Dynamic segmentation is a
methodology that is unique to transportation data.

Open to public travel - Road is open for public use except during perioldextreme weather or
emergency conditions, when not passable by a tweelmdirive passenger vehicle, and when
there are restrictive gates, prohibitive signsegufations other than restrictions based on size
and weight.

Rural Roads -all roads outside of incorporated city limits.

Note: For fuel tax allocation purposes the UrbateRksion (portion of urban area outside city
limits) is considered rural.

Route -synonymous for road or street.

Driving Surface - the area of roadway that is safe and reasorablehicle travel.

Paved Road- the driving surface is made of hard materiahsag asphalt or concrete.

Gravel Road - the driving surface has been built up to acconta® adequate drainage and
gravel has been put on the road.

Graded Road- the driving surface has been built up to accona® adequate drainage.
Bladed Road-the driving surface has not been built up yetfioms as a roadway with no
excessive build up of weeds or other obstructiargriving lane and shows clear indications of
being used. (Roads under this category that mag same gravel on it are still considered to be
a bladed road)

Field Access- the driving surface serves no purpose other thamdweide access to agricultural
field(s).

Primitive Trail - a road that has deteriorated to the point whesenot easily passable by a two-
wheel drive passenger vehicle.

Private Drive - a road that serves no other purpose than to geequiivate access.
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Junction — the intersection of two or more roads.
GPS - Global Positioning System.

DMI - Distance Measuring Instrument. Used to measwadeingth of roads, with accuracy to the
thousandth of a mile (5 ft).

TIS — Transportation Information System

RIM — The Road Inventory & Mapping Section. Locatedenthe Data & Statistics Bureau
within the Transportation Planning Division

P.D.O.P- Position Dilution of Precision
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Attachment B
AGREEMENT #

This AGREEMENT is entered by and between the MONRDEPARTMENT OF
TRANSPORTATION, hereinafter called the DEPARTMENIhd the Montana Association of
Counties (MACo), hereinafter called the CONTRACTOR.

The point of contact for the DEPARTMENT is Skipléyg at Information Services
Bureau in Helena. The point of contact for MACdsigrdon Morris at MACo’s office in

Helena.

I. HIRING OF ADDITIONAL LABOR
There will be no subcontracting of any of the warlder this MOU to any workers other
than County employees.

[I. UNSATISFACTORY WORK/CONTRACT TERMINATION
This Agreement may be terminated for failure tovte the services or accomplish work

enumerated herein. Upon receiving written nottoenfthe DEPARTMENT, the
CONTRACTOR has one week to cure the failure; theNCRACTOR'S failure to cure the
failure within the time allowed will be grounds fitre immediate termination of this Agreement.

This Agreement may be terminated without causengibdays written notice.

[ll. INSURANCE REQUIREMENTS

The data collection county shall maintain propartd liability insurance pursuant to
this subcontract. The liability coverage shall bevpded with a combined single limit of
$1 million per occurrence/$2 million aggregate yesr or when provided by statutory
tort limits of $750,000 / claim, $1,500,000 / oaeunce as provided by the MACo/JPIA
property and liability self-insurance pool coveraghis insurance must be from an
insured licensed to do business in Montana or dgraiciliary state and with a Best's
rating of no less than A- or by a public entityfseured program either individually or
on a pool basis as provided in Title 2, MCA. A (ferate of Insurance will be provided
from the data collection county's insurance prowvide

The data collection county shall maintain workers compensation insurance,

pursuant to this subcontract, for all employees that are providing services under
this subcontract.
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IV. HOLD HARMLESS/INDEMNIFICATION
CONTRACTOR agrees to defend, protect, indemnifysaweé harmless the State of Montana

and DEPARTMENT against and from all claims, liaie, demands, causes of action, judgments
(including costs and reasonable attorneys fees),lasses to them from any cause whatever
(including patent, trademark and copyright infringants) from the Agreement and its execution.
This includes any suits, claims, actions, lossestscor damages of any kind, including the State's
and DEPARTMENT's legal expenses, arising out ofcamnection with, or incidental to the
Agreement, but does not include any such suitenslaactions, losses, costs or damages which are
solelythe result of the negligent acts, omissions oconguct of DEPARTMENT's employees if
they do not arise out of, depend upon or relata teegligent act, omission or misconduct of
CONTRACTOR's employees. The CONTRACTOR assumeresfionsibility for ensuring and
enforcing safe working conditions and compliancthwail safety-related rules and regulations for
the benefit of its own employees, the employeesrof subcontractor, and the public. That
responsibility includes all duties relating to sgfeegardless of whether any such duties arereor a
alleged to be, "nondelegable” (e.g., the Montante $dace to Work Statute, etc.). This
indemnification is expressly intended by the parte include any claims, liabilities, demands,
causes of action, judgments (including costs aashmable attorneys fees), and losses that ame, or a
alleged or held to be, based upon a breach by HBARTMENT of a nondelegable duty relating to
workplace safety for the CONTRACTOR's employees gimployees of any subcontractor, and the
public.

V. LABOR REQUIREMENTS
Any report of infraction of the laws of the StafeMontana covering labor, Title 18, MCA will be

forwarded to the State of Montana, Department dfdrand Industry.

It is expressly agreed that the CONTRACTOR inifiuify the terms of this Agreement is
not an employee of the DEPARTMENT, but is solelyyldBDEPENDENT CONTRACTOR and
anyone employed to provide any of the servicegddtr herein is an employee of the
CONTRACTOR or a subcontractor and not an employeeeoDEPARTMENT.

It is further understood by the parties that ndudions from payments provided for by
this Agreement will be withheld by the DEPARTMENGr ffederal or state income tax, FICA

(Social Security), retirement, health benefits,gi@m benefits, or any other reason.
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Payment will occur within 30 days of receipt ofaid claim or invoice. The
DEPARTMENT may withhold payment if the CONTRACTORshnot performed in accordance

with the terms of this Agreement.

VI. CODE AND PERMIT REQUIREMENTS

The contractor must, in performance of work os tontract, fully comply with all applicable fedkerstate
and local laws, rules and regulations. Any sulsigtor subcontracting by the contractor subjeckxentractors to

the same provisions of the appropriate federalk stad local laws, rules and regulations.

VII. CIVIL RIGHTS COMPLIANCE

During the performance of this contract, the Contractor, for itself, its assignees and successors in

interest, and the participating counties, agree as follows:

A) COMPLIANCE WITH TITLE VI OF THE CIVIL RIGHTS ACT OF 1964
FOR FEDERAL-AID CONTRACTS

(1) Compliance with Regulation¥he Contractor shall comply with all Regulations

relative to nondiscrimination in Federally-assigpedgrams of the Department of Transportation,
49 Code of Federal Regulations, Part 21, as thgymamended (hereafter referred to as the
Regulations), which are incorporated by referemzkeraade part of this Agreement, even though
only State funding is here involved.

(2) NondiscriminationThe Contractor, with regard to the work perfornbgdt during

the Agreement, shall not discriminate on the greunidsex, race, color or national origin in the
selection and retention of subcontractors, inclggirocurement of materials and leases of
equipment. The Contractor shall not participateegitirectly or indirectly in the discrimination
prohibited by 49 CFR 8§21.5.

(3) Solicitations for Subcontracts, Including Presaents of Materials and Equipment:
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In all solicitations, whether by competitive biddior negotiation by the Contractor for work to
be performed under a subcontract, including prouerdgs of materials or leases of equipment,
any potential subcontractor or supplier shall bified by the Contractor of the Contractor’s
obligations under this Agreement and the Regulatretative to nondiscrimination.

(4) Information and Report3he Contractor will provide all reports and infation

required by the Regulations, or directives issuadyant thereto, and permit access to its books,
records, accounts, other sources of informationi@fdcilities as may be determined by the
Department or the Federal Highway AdministratioR\{f*A) to be pertinent to ascertain
compliance with Regulations or directives. Wherg iafiormation required of the Contractor is

in the exclusive possession of another who failefuses to furnish this information, the
Contractor shall so certify to the Department e&f BHHWA as requested, setting forth what
efforts it has made to obtain the information.

(5) Sanctions for Noncompliancke the event of the Contractor’'s noncomplianceéhwit

the nondiscrimination provisions of this Agreemehg Department may impose sanctions as it
or the FHWA determines appropriate, including, toit limited to;

(a) withholding payments to the Contractor underAlgreement until the
Contractor complies, and/or

(b) cancellation, termination or suspension ofAlgeeement, in whole or in part.

(6) Incorporation of Provision§:he Contractor will include the provisions of pguaphs

(1) through (6) in every subcontract, includingganement of materials and leases of equipment,
unless exempt by the Regulations or directivesedgwrsuant thereto. The Contractor will take
such action with respect to any subcontract orymeoent as the Department or the FHWA may

direct to enforce such provisions including sam&ifor noncompliance: Provided; however, that
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in the event the Contractor is sued or is threatevith litigation by a subcontractor or supplier
as a result of such direction, the Contractor neayest the Department to enter into the
litigation to protect the interests of the State],an addition, the Contractor or the State may
request the United States to enter into such tibgao protect the interests of the United States.

B) COMPLIANCE WITH THE MONTANA GOVERNMENTAL CODE OF FAIR
PRACTICES, 49-2-207, MCA

In accordance with 49-3-207, MCA, the Contracigreas that for this Agreement all
hiring will be made on the basis of merit and dfiadtions and that there will be no
discrimination on the basis of race, color, religioreed, political ideas, sex, age, marital status
physical or mental disability, or national origip the persons performing the Agreement.

C) COMPLIANCE WITH THE AMERICANS WITH DISABILITIES ACT (ADA)

(1) The_Contractowill comply with all regulations relative to impteentation of the
AMERICANS WITH DISABILITIES ACT (ADA).

(2) The Contractor will incorporate or communictte intent of the following statement
in all publications, announcements, video recorslimgurse offerings or other program outputs:
“The Contractor will provide reasonable accommodatons for any known disability that
may interfere with a person participating in any sevice, program or activity offered by the
Contractor. In the case of documents, recordings,roverbal presentations, alternative
accessible formats will be provided. For further idormation call the Contractor.”

(3) All video recordingproduced and/or created under this Agreementoeiltlosed
captioned.

D) COMPLIANCE WITH PARTICIPATION BY DISADVANTAGED B USINESS

ENTERPRISES IN DEPARTMENT OF TRANSPORTATION FINANCI AL
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ASSISTANCE PROGRAMS, 49 CFR 826

Each Agreement the Department signs with a Cawatracust include the following
assuranceThe Contractor, sub recipient or subcontractor shdl not discriminate on the
basis of race, color, national origin, or sex in tb performance of this contract. The
Contractor shall carry out applicable requirementsof 49 CFR part 26 in the award and
administration of DOT-assisted contracts. Failure ly the Contractor to carry out these
requirements is a material breach of this contractywhich may result in the termination of

this contract or such other remedy, as the recipieitdeems appropriate.

VIIl.  BASIS OF PAYMENT
The scope of services and/or labor to be proviethe CONTRACTOR will be

determined by the DEPARTMENT, based on the MOU Attdchment "A"" Upon satisfactory
work done for the DEPARTMENT, payment will be mdmesed on $11.655 per mile of data
collected and accepted by the DEPARTMENT. Of the.835 payment, $11.10 will go to the

county collecting the data, and MACO will receiv@355 per mile of data accepted for their

administration of this contract.

IX. RECORDS
CONTRACTOR agrees to provide the DEPARTMENT, tlgikslative Auditor or their

authorized agents access to any records conceimgggreement.

CONTRACTOR agrees to create and maintain all @sceupporting the services
rendered for a period of 3 years after either thragetion date of the Agreement or the
conclusion of any claim, litigation, or exceptiaating to this Agreement taken by the
DEPARTMENT or the third party.

X. LIMITS OF AGREEMENT
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This Agreement contains the entire agreement legtilee parties. Except by written
amendment to this agreement, signed by both paniestatement, promises, or inducements

made by either party shall be binding or valid.

Xl. VENUE

In the event of litigation over the terms or comdit of this Agreement, venue shall be in the Fisticial
District in and for the County of Lewis & Clark, Mtana, and the Agreement shall be interpreted dowpto the

laws of Montana.

The CONTRACTOR is notified that pursuant to 2-145MCA, the Department of
Administration retains the right to cancel or mgdihy contract, project or activity that is not in
compliance with the Agency’s Plan for Informatioachnology, the State Strategic Plan for
Information Technology, or any statewide IT polaystandard.

Reviewed and Approved by:

Information Technology Services Division
Montana Department of Administration,
per MCA 2-17-512:

Date: , 2002

Chief Information Officer (CIO)
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MONTANA ASSOCIATION OF COUNTIES MONTANA DEPARTMENT OF TRANSPORTATION
Reviewed and Approved:

Signature of Contractor Date Date

For Legal Content by:

Address Attorney, Legal Services

City, State, Zip Code

Telephone Number

Federal Tax ID Number

"Alternative accessible formats of this document wi be provided upon request.”
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